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COOLING SYSTEM 

Field of the Invention 

The present invention relates to a system in con- 
nection with a cold-storage/freezer space, said cold- 
storage/freezer space comprising at least one door with 
5 at least two transparent sheets, a conductive layer 

being placed on one of the sheets to function as a heat- 
ing element to keep said sheets free of condensation, 
the system comprising a moisture sensor and a tempera- 
ture sensor on the side which is warm when using the 
10 cold-storage/freezer space, said sensors being connect- 
ed to a control unit, said control unit regulating the 
supply of power to said conductive layer. 

Background Art 

15 In order to keep doors of refrigerated spaces free 

of condensation, the outermost sheet of the door is 
usually heated enough for its surface temperature to be 
higher than the dew point of the ambient air. The sup- 
plied power is usually constant and calculated for the 

20 worst case, i.e. that a maximum constant dew point is 

assumed to prevail. This solution thus implies that the 
sheet of the door is most of the time heated excessive- 
ly. A plurality of systems have been suggested to control 
heating and save energy. 

25 Such a system is of the type stated by way of intro- 

duction and known from, for instance, US 5 778 689. This 
system calculates the dew point by means of said moisture 
and temperature sensors. The higher the calculated dew 
point the more power is supplied to the door to keep it 

30 free of condensation. With a very low water content of 
the air no power at best has to be supplied to the door 
to keep it free of condensation. 
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Summary of the Invention 

The object of the present invention is to provide a 
system which requires less energy to keep doors of cold- 
storage/freezer spaces free of condensation. 
5 According to the invention^ this object is achieved 

by the system of the type stated by way of introduction 
being given the features that are evident from claim 1. 
Preferred embodiments of the system are defined by the 
dependent claims • 

10 The inventive system in connection with the cold- 

storage/freezer space thus comprises at least one door 
with at least two transparent sheets, a conductive layer 
being placed on one of the sheets to function as a heat- 
ing element to keep said sheets free of condensation, the 

15 system comprising a moisture sensor and a temperature 
sensor on the side which is warm when using the cold- 
storage/freezer space, said sensors being connected to 
a control unit, said control unit regulating the supply 
of power to said conductive layer, wherein the system 

20 also comprises a second temperature sensor in said cold- 
storage/freezer space, i.e. on the side which is cold 
when using the cold-storage/freezer space, said second 
temperature sensor being connected to said control unit. 
In this manner a system is obtained, which requires very 

25 little energy and which continuously can keep the doors 

free of condensation. By continuously monitoring the tem- 
perature of the warm as well as the cold side and the dew 
point on the warm side, it is possible to continuously 
adapt the system to different temperature conditions. 

30 When, for instance, a door of a cold-storage/freezer 

space is being opened frequently, it is possible for the 
temperature in the cold-storage/freezer space to rise 
somewhat. Taking the temperature increase into conside- 
ration, it is thus possible to reduce the supply of power 

35 and still keep the door free of condensation. An expe- 
rience curve is preferably introduced for each door, or 
alternatively a change-over switch, so that the same unit 
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can be used for different types of doors and different 
operating conditions. The only setting which thus is made 
in the system is the relationship of dew point and pre- 
vailing temperatures on the warm and cold sides to the 
5 heat-conducting properties and size of the door. Prefer- 
ably the control unit is programmed to keep the surface 
temperature on the outside of the sheet on the warm side 
above the dew point of the ambient air. It is also pos- 
sible to arrange some type of controls for making fine 

10 adjustments later when the door is already mounted in 
a cold-storage/freezer space. The used term "layer" is 
intended to comprise, for instance, thin film coating^ 
film with adhesive, heating coils and other "layers" 
known on the market, which can conduct current for the 

15 purpose of heating transparent sheets. 

When new cold-storage doors are mounted in a cold- 
storage/freezer space, the control unit can be arranged 
either in a doorframe or as a separate unit in or outside 
the cold-storage/freezer space. The advantage of arrang- 

20 ing the control unit in the doorframe is thus the saving 
of space. However, if the control system according to the 
present invention is to be installed in an existing cold- 
storage/freezer space with doors, it is in many cases 
more practical and economical to have a separate unit, 

25 which also minimises the modification required. The con- 
trol unit is then suitably arranged on the outside of the 
cold-storage/freezer space to facilitate access. 

Preferably a plug interface is connected to the con- 
trol unit in order to allow reprogramming . If new soft- 

30 ware is developed, the software in the system can easily 
be updated by means of the plug interface. In some situa- 
tions, for instance when servicing the installation, it 
may be convenient to easily be able to make a connection 
instead of having to dismount the control unit. It would 

35 also be possible to arrange a system that can be remote 
controlled by a computer for instance. 
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To prevent mechanical damage when handling objects 
in the vicinity of the door^ the temperature sensor on 
the cold side is preferably arranged in the upper part 
of the doorframe. 
5 Moreover^ indicator lights (light-emitting diodes) 

are preferably arranged to indicate the operating status 
of the system to make monitoring easy for the user. A 
certain signal may indicate, for instance, that the sys- 
tem functions properly and another signal that an error 
10 has occurred. 

The transparent sheet is preferably made of glass 
since glass is usually more scratch-resistant, but it is 
also possible to use certain heat-resisting plastics. 

15 Brief Description of the Figure 

The invention will below be further described by 
way of an embodiment with reference to Fig. 1 which is a 
cross-sectional view of a cold-storage/freezer space with 
a system according to the present invention . 

20 

Description of Preferred Embodiments 

The cold-storage/freezer space 1 in Fig. 1 comprises 
doors 2 with three sheets of glass, the outer sheets of 
glass 3 being coated with a conductive layer on the side 

25 facing the cold-storage/freezer space 1, through which 
layer current is intended to be conducted to keep the 
doors 2 free of condensation. For optimal control of the 
supply of power to the doors 2, a system according to the 
present invention is connected. The system comprises a 

30 temperature sensor 4 in the cold-storage/freezer space, 
a temperature sensor 5 outside the cold-storage/freezer 
space, a moisture sensor 6 outside the cold-storage/ 
freezer space and a control unit 7 . The temperature 
sensors 4, 5 and the moisture sensor 6 are connected to 

35 the control unit 7 . The control unit 7 converts the sig- 
nals from the sensors and calculates by these input sig- 
nals the required power to keep the doors 2 free of con- 
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densation. The control unit 7 is programmed with a pro- 
gram which takes an experience curve for the specific 
doors 2 that are used into consideration. The control 
unit 7 thus is also connected to the doors 2. 
5 In a preferred embodiment^ no functions are to be 

programmed or read by the users ^ usually shop assistants. 
The control unit has no buttons and no display. Only 
indicator lamps (light-emitting diodes, not shown) indi- 
cate the operating status . A green light-emitting diode 
10 indicates that the unit is being supplied with power and 
functions properly. This light-emitting diode changes 
colour to a red flashing light in case of error. A yellow 
light-emitting diode indicates that power is being pulsed 
out . 

15 The sensors 4, 5, 6 are arranged in capsules in 

such a manner that they give a representative value of 
the temperatures and the moisture content respectively. 
The supply of power to the sensors 4, 5, 6 is isolated 
from the mains voltage for reasons of security. The con- 

20 sumption of power causes so little self-heating that it 
does not affect the value of the temperature sensors. 

The control unit 7 comprises a module (not shown) , 
which supplies power to the control unit 7 and the sen- 
sors 4, 5, 6. The control unit 7 supplies power to the 

25 doors 2 via the module by giving the module a logic sig- 
nal when power is to be supplied. If the control signal 
is not connected, no power is to be supplied. In case 
of error being indicated, the operation light (light- 
emitting diode) emits a red light and a transistor breaks 

30 an alarm circuit which is normally closed. The transistor 
of the alarm signal is optically isolated from internal 
electronics . 

The program of the system can preferably be changed 
by the supplier for update of software. The control unit 
35 7 is programmed via a five pole switch (not shown) - This 
function is not intended for end consumers but may, by 
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using suitable tools ^ be an aid for the service organisa- 
tion for instance - 

The system according to the present invention should 
cope with the temperature range for storing which is 
5 assumed to be between -35*^C and +40**C. On the cold side^ 
the temperature usually varies between -35**C and +25®C. 
Most of the time the temperature is cold and stable. In 
connection with defrosting and in the switched-off mode, 
the cold side assumes a temperature up to the temperature 

10 of the air in the shop. The temperature sensor on the 
cold side should thus be able to operate between -35*^0 
and +30°C. On the cold side, the moisture and temperature 
sensors should cope with temperatures between 0°C and 
+40°C. If moisture can precipitate in the electronic 

15 parts, these parts should be secured in a convenient man- 
ner. Also the moisture content may vary and therefore a 
moist sensor should cope with 0% and 100% relative humi- 
dity (RH) . 

It will be appreciated that many modifications of 
20 the above-described embodiments of the invention are con- 
ceivable within the scope of the invention as defined. by 
the appended claims. For instance, as described above the 
temperature sensor in the cold-storage/freezer space may 
thus instead be placed, for instance, on the upper part 
25 of the frame. The sensing elements of the sensor are then 
preferably positioned so that the temperature of the 
doorframe does not affect the measured temperature. The 
conductive layer may also be arranged on an optional 
sheet of glass, for instance on the intermediate sheet of 
30 glass if the door has three sheets of glass. The control 
unit, or alternatively a separate circuit, is preferably 
arranged in such a manner that compensation for varia- 
tions in the mains voltage can be given to provide the 
correct supply of power to the doors - 
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